Blockade of the translocation and activation of mitogen-activated protein kinase kinase 4 (MKK4) signaling attenuates neuronal damage during later ischemia-reperfusion.
Mitogen-activated protein kinase kinase 4 (MKK4), as an upstream activator of c-Jun NH(2)-terminal kinase (JNK), plays a critical role in response to cellular stresses and pro-inflammatory cytokines. In this study, we investigated the subcellular localization and activation of MKK4 in response to global cerebral ischemia. Our results indicated that MKK4 had two activation peaks in both the cytosol and the nucleus, and translocated from the cytosol to the nucleus at 30 min and 6 h of reperfusion. We also detected the interaction of JNK-interacting protein 3 (JIP3) and MKK4, which reached a maximum at 6 h of reperfusion. To elucidate the mechanism of translocation and activation, we administered N-acetylcysteine, an antioxidant reagent, and a glutamate receptor 6 C-terminus-containing peptide (Tat-GluR6-9c) to rats. The data showed that N-acetylcysteine limited the translocation and activation at 30 min of reperfusion; however, the peptide perturbed the subcellular localization and activation at 6 h of reperfusion, and subsequently provided a protective role against delayed neuronal cell death. Taken together, these results demonstrate that the translocation and activation of MKK4 during early reperfusion are closely associated with reactive oxygen species, whereas, at late reperfusion, MKK4 activation may be involved in brain ischemic injury.